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Question 1 (20 marks) 
For the amplifier shown in Figure 1, design the circuit (by determining values of 
R1, R2, RD and RS) to achieve a small-signal voltage gain of at least Av=-10 V/V for 
RL=20 KΩ and Rin=200 KΩ. Assume that the transistor operates at ID=1mA and 
VDS=10 V. Let Vt=2 V and λ=0. 
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Question 2 (15 marks) 
For the circuit shown in Figure 2, answer the following questions:  
a) Determine the value of RS such that ID=5 mA. (4 marks)  
b) Based on the results obtained from part (a), determine the small-signal 
voltage gain (Av=vo/vi). (8 marks) 
c) Based on the results obtained from part (a), determine the output 
resistance (Ro). (3 marks) 
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Question 3 (15 marks) 
Consider the circuit shown in Figure 3, which is supplied by ±3 Volts. It is required 
to design the circuit so that IC=3 mA and VC is placed midway between VCC and VE. 
a) For β=∞, what values of RE and RC are required? (5 marks) 
b) If the transistor is specified to have a minimum β of 90, determine the 
largest value for RB consistent with the need to limit the voltage drop 
across it to one-tenth the voltage drop across RE. (5 marks) 
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Question 4 (15 marks) 
For the circuit shown in Figure 4, let VEE=5 V, RL=4 KΩ, RE=3 KΩ, R1=60 KΩ, and 
R2=40 KΩ. The transistor’s parameters are β=50 and VA=80 V.  
a) Determine the quiescent point of the transistor (IE and VEC). (5 marks) 
b) Determine the overall voltage gain Av=vo/vsig. (4 marks) 
c) Determine the input resistance (Rin). (3 marks) 
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Question 5 (25 marks) 
In the circuit shown in Figure 5,  
a) Determine the collector current of the transistor. (6 marks) 
b) Using the either π or the T model, determine the overall voltage gain 
(vo/vsig). (8 marks) 
c) Using either the π or the T model, determine the input resistance (Ri). (6 
marks) 
d) Using either the π or the T model, determine the output resistance (Rout).  
(5 marks) 
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VT=25 mV     VBE=0.7 V 
